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Abstract of JP2002158276 

PROBLEM TO BE SOLVED: To keep enough 
chip space in expanding process after wafer 
dicing in a adhesive sheet having a wafer 
fixing function and a die adhesion function, 
and to realize high anti-reflow-crack for a 
semiconductor device that uses the adhesive 
sheet. SOLUTION: This adhesive sheet is 
provided with a radiation hardening adhesive 
layer 3, which consists of adhesive and 
radiation polymerization oligomer, and an 
adhesive layer for die adhesion 4 on a base 
element 2 in this order. In this adhesive sheet, 
the elastic modulus after radiation hardening of 
the radiation hardening adhesive layer is from 
0.1 to 10 MPa, the coefficient of water 
absorption of the adhesive layer for die 
adhesion is 1.5 volume % or less, and elastic 
modulus at 250 deg.C is 10 MPa or less. 
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3 O M mggTfe^o *fcftSt«B^bStt»»IH3 *|= 

fcivt. iMM«#te3f g =r-7-f4. »* l < a i - 3 

O/im, L < 14 1 - 1 O mCD^MSt 

U »»BB<bBtt»«B3*rc«&-rcjMB[LT^*. 
cc-cf. #ffcttgf4. ttittSB^bS*6S#JB3$. 6 0 40 

Bft-T itt-T-NKDEtt^ 0 . 1-10// m-efc^«® 

*t^3i »«ttB36t3 o/im*Bs.*B*-. i&mmwit 

£fcL> 0 *fe#»ttaA<itO. 1 //m£JLT<Di§^(4. 
tt4tKfl<bttffe»BB3l4« »»±. X±fl*X-efe 
y. tt»ftaibBa>&tt**<±£U x+x/^f^ 



BI4* rsSStatj *Wi*u tt»ttt«B«t-r«^:B$ 
B<b-r*ffl» (Am B*i::&-rfr&«:i*»# (B 
fflj) fciS«J*-f=»BrcLrt^*«B-c**. LfcA<o 

Ts BBBBBtfrSi* B*BftLfc»»lcj3l\-cr4 
ca>«*. £{*<tLTI4. (y-fB»BB 

[0025] Btt»i*»Ta)*3*icj:y*36aF 

«fb£tt»**8 OW/cma>BjE*«*rFlcfijN 1 » 

mttim&BAt-r«. c*L*ntt«icisy*fc*, &b 

tf>8mnu »*5mm£U ^JiSttBteBSfcflfcLfco fete 

lt«BfbBa>tma)K l BBtt*i4. Wh'j'^x 

(B) RDS-ll*BL^rBKai=J:yB*4*Lfc. B 
ftjft#(4. 2 3°c. 5 0 Orad/»-eft*. 

[0026] BmtBftBttBMB 3 £«j£-r 

7'^ I JiUBxx^fc*^i4-t(DBB#*±fc 
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^'j;Hv>f;i/7 5yxf;k T^U^Kv 
if;i,7s;xfjk (jc$o 7^ y;uB2-t Kp+v 

*t«*ft< 1 1^BI^Lftl^tt^yT-i:, 
r^U;uB. **9VHM* vu-OB^bSR*^ 

[0 0 2 8] Z<0<£5£: 7^U;«xXfM 
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X/OKtt. ev^Tv^tta6<»6*t«:<«:y. 
iMS%*iST^M^^tt^^, ttBBBfl:&ttBBB 
3(4^-&»«^i:*y. A«Ffttt»«ttA«B64ift 
<ft*. 
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[0030] TO y ^ixxfMi^it^l: 

felt*. r^'JiHTWxxf^yv- 

V— ) £<DMttl** lS99/1-60/40t*J» 
"J. L< I* 9 5/5-8 0/2 0-trfc£o 

§3t;7-tLt 7*y;u»jb<5Mt%£ffl 
^T*»***t*i. tt»|»«fl:!Btt««JB3(*. 10 

[0 03 1] S/cZtlbW^yT-^I^LTllbn 

2. oxio 5 -io. oxi o 5 -efoy . 
<ii. 4. 0X10 5 ~8. oxio 5 -efe^o 
[0 0 3 2] tt«*9ffi^S«i»»JB3 *«fift-r*ttSt« 

m^tt^Vzrv-^LTli. ^1^3 0 0 0-3 0 0 
OOliJg, $?*L<li5000~1 OOOOggT'fc 

y. »™ic«*-jft*-«is*t*«t<4:*i«ija± 20 

— h^-y =r-7— »*tM*x#*s^r * u u— k*- y =rv 

[0033] ^u$>r^y u— h*^-y=f7— 14. tK 
gx^^UM*fc^yx-^;u^/j:i:c07KU 

U U>v-< Vv7^- K 2, 6-hUU>v^VS/7 
*-K 1, 3-^rv'J b>vYVv7^- K 1, 4 
-*i/'Jl/>^Vi/7*-h, v^x-;U> * >4, 30 

Vv7^-K^l/^>^f'j7-l:, t Kp+S/;H 

£*rr*7^ y u-hfcsi^f** *^y u-s*:<t*_i4 

2-fc KP+yxf;i/7^ 'J U— h£fcf*2- t Kn* 
yxfw$^gu-h, 2-t KP+v^pe;i/7^ 

'Jxfb>/fiJn-;i,7^UU-h, tK'Jx^U^'J 

ousvr^y u-h^y Ri-sizi 

«d < 1 1 1 «ISLt*-r *tt»«**ttfc*«B-0 40 

[0034] J: 5 JjfO l/^ >7{7 U U- h St U i 

fil:^I^3 0 00~30 00 0, 
L < f*3 0 0 0-1 0 00 0 % $ b IZfr^i L < fi 4 o o 

o-8 oo o:efc<S£(D##$Li>o 
[0035] **KirfcMtSSclttt^bMttie9J*<Dtt 
»«li:t«t«««tt^y^v-a)E*H:l*. ttSffl 1 0 

o msaic:*t Lxacst jgm^ttTi- y =r v-i* 20-20 



[0036] tt^ajB 3 ««A-r «tk<tttwb&tt*jn 

0 0~3 0 0 0HJS. $?*L<l£i 00-1 soofig 

g^fa-i^p/^hU7^'J b-h, fh7>fa 
-;M^>f h77^Ul/-h, ^^x'M'Jh- ;u 

hyr^y u— k ^^xuau i — ^fh97*u 

U— K i?K>$jijx'JI — M/tKo^>^ 
7i? l Jl/-K y^xUX'JI — i^W^'Jl/ 
— hfo£lM£i , 4-7fl/>yiJa-;^37* 'J 
K 1, 6-^-9->^— ;US/T*U U— K tf'Jx 

fu>y'j3-^7>gi/-h, $isa)tyjjxf 

*HN1 OOMgg|5IC^LTO-5 OMfiSP. $SI"I4 0~ 
[0 0 3 7] »&I=±B<DttltimbS»*IHJI3 4i 

^>^f;i/x-f;k K>^vxf;n-f;i/, 

^-/7p_;U T >X^^ry >tt£ft<*(f 6*1*. 5fcJ&JE 
■•«ltlSiaiO0l«ll:*Hto. 1-101 

[0 0 3 8] *fcj&»ofci:Tli. tt»ttSHbffitt*#J 

S3*fc. ttstttjsastfCcfcysfe-r*<b^tti*^$-a: 
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[oo3 9] »»itBa»icj:y*fi-r*{fc$*i* % ttit 

l=J:y*ftfcft*ft*H|-e*oT, -<7Mb^ga>»£L 
<D*<Dj&<#SL<JBl*b*l*. JM*Mf::|*3- [N- 

- [n- ( P -h'j;u) -N->fji,75y] -7 -r 
-y y ^;u^-^>. 3- [ n — ( P -hu;u) -n-x 10 
W7?y] - 7 -t— y y ^;u7f^> % 3 -i;x^;u 

7^-6->f;b-7-7-'Jy7J^7X ^»JX 
^;i//Wtl/7h7^h>, 4, 4* , 4" -MJXv 
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f::^£ii-T*,c*:<. *fc«»*«lzLr*6»*IJB*fc<r 
*tttJ:l> e z<ZMb^«3l;J\ tt»*IJB*l::o. 0 1- 

1 om%, $?£L< r*o. 5-5fift%ofi-effiiNt> 
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^+»t«:*ZA:^*y. -«ttfc*M<0. 0 1if 
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[00 4 5] (e) tK'J^— ;Mkd**fciic*L&a)HS 
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'JX'Jl — h'jy^p— ;u^p/<> % tK'jx^u> 

[0 0 4 6] (f) fl-y^hft4HB*fcl4C*l6a>R 
7-fe hKiiXfJk ft KaML T-fe^JI/T-fe h 

>o ±E<b^tfciCD&gfg{* 0 
[0047] (g) /tX77Y 

hy ^x-yU/fxX^-r v^x -ju^x?^ & 
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OR 
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P-OR 
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OR 

(jfc*. Rf4CnH2n+1 -^fc^o ) 
[0 0 4 9] 

Ms 2 ] 

CK— @K n >3-P 
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[OO 5 0] X*X/<>T ttS»]lB3*f^ 
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iciwe-razttf-e**. d<D*3awb*i£LTi*. 
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2, 4' -v<fVy7^-h, 3->^;uv:7x-;u* 

K -<V*P>yWv7*-h, vv^pa^v;^ 10 
£ >-4, 4' -yWVv7*- K yy^PA^ 
>£>-2, 4* -y^Vy7^- K 'JyWVy7 
*— hfc£*m*t>*i* 0 WkJBii, ooii 

»IC»LTO-5 0f«P, *#IZ(iO~2 OMfiSPCD® 

[0 0 5 3] *C»lC**|Brtt. at« + lC«tt3&<#«* 
*LTl*T*<J:L\, ZOHBffll** tt8*<0. 5-100/i 
m. ^L<li1-50jt/mt'feoT, X*IKte6 
-1 O. #£L<(*7~1 O-Cfc^o *{*Mf-tt. yj 

— >Jl—tf=7^?J* % Ajga^>^A. t^f^JH 20 

Tfx^-f h7^>^A. BHb*OSSi. 

iA<»*Ll\, COJ:5tt«ttri. ^«2^ICO. 5~ 
7 0lf%, *?£L< fi5~5 oit%0ft*#ait 
l>£ e Z(D£ 5 ^»f^U— KS^x/N^ft 

* -r**t 2 ic* -e t « y atj: a *a * -ce i> « 

[OO 5 4] ±E©*a<C«ttt»«*lc**-fr*CA: 

cj:ot, WBf^u- ws*f*ic«]ya^-e*T. 30 

[0 0 5 5] *«lfllc«^^x/\W3Sffl«6Si/-hr±. 

ffl&5f»)<t LTfi#(D (1) (2) <D®fe&frtz 

U »*L<f4*<D (3) - (6) ©ftttfc 1 -3]2l±* 
fc-rWiBffl^ffl t^64i*. ( 1 ) 250 o Clcfclt-5®tt 
¥A<10MPal2lT (2) OvolMlSTF (3) »# 

a«»A<3.0wt%JaT (4) flAKaW1.Svol%UT 40 
(5) ¥«(«:K7$£»ffffl=tt»LfeRNr-C?jr^tt* 

® -5 Ka>{*»*A<10%lSTF (6) 4T-f« 

[0 0 5 6] 250 o Cfzfclt^Wtt^10MPamT(D^-f ft 

fctf-JUBS $f-f #> Kftft : ;E£150~250 

°C. ftMO. 1#I3Lt2#*». E*0.1-4gf/rara20)ftfr 50 



T-0. 5Kgf /5 x 5mmT v ^SLkOBflE) £ «4 Z £ tfT* # 
3o *fc, y-f»*ffl«»«la)fflt**3&<1.0vol%JSLT-e 

[0 0 5 7] *M7ii % ?^IKSJIMft*HHIIfi±E 

(1) (2) ICiOitT. (3) - (6) (Dtttt- 

fc3W»*LU»tt • ^tt<t LTI*, 
(A) WDWUW1. Ovol%JttT*o»#»je##3. Ow 

t%isiTa)y-r»»ffl«»*iii. (b) wmuw*<i.o 

vol%JaT^o*»(t*^-*3E»»*flc«»Lfc«l«-e 
<Dtf-;U3£ffi*«0. 5kgf/5x5mmT^ y^W-t&mm 

»mmm+ co »#»*#*«3. oirt%jaT. ^o. * 

S#m : ?-^3£^SP«^ft^LfcRBr*(7)e--;u?t^<0. 
5kgf/5 x 5mm^ y ZfVL±.0>#<< «*ffltt**M , ( D ) 
IMKUW. Ovo I %UTF. JS#»«»*<3. Owt%£LT 

&*<0. 5kgf/5 x 5mm^ * ?l2LLfl>4f -f SiffigfSilt' 

[oo5 8] **wi"er*, ?4&mm&mmmo>±tt 
O) ~ (6) roMt • <t#14i;fc£fflifi<ji~isc. ffitro 

[0059] ?4mmmmmmm4£mrfLi-zwmmf$. 
[ooeo] *&w\z£utz?<<mmmmmMommtt 

Tli, 1,2- (x^U» ex ( MJ> 'Jx-hfciTK 
KB) , 1.3- (h'J^^UV) fcf* (MJ>'J^-h*R 

tk^) , 1,4- (f h7^fi/» ex (hu^ux- 
h«f*^i) , 1.5- (/<>^>^u» ex (h'j^u 

T-K***) . 1.6- (^^r-y-y^UV) ex (h'J 

pt'j^-h**^) . 1,7- <^^ , -S'^^U'» ex 

(h'J^'JT-h^Tkfe) . 1,8- 
ex ( h'J^ 'J^— hftlTK^) , 1.9- (Z^^^U 

» ex ( f-'j* u^-i-**ifei) , i.io- t 

U» ex ( K'Jp 1 'J-r— h^*#l) . 1,12- ( K^*i 
^fl/» ex ( h'J> U-r— h«*W . 1.16- 
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18- (*£$7^/^U» ex (hU>Uf- hft* 
ft) . eP/'J7h»-**»* 3.3' .4.4' -i^x 
-JUt" ^^tDisTtlsM-mTkVn. 2.2' .3.3' -v>:?x 

=7* foty* 2. 2- ex (3,4-vrt 
;i*##*>:7x=;M :7n/<>-Jfc;MJjU 2,2- ex (2.3 

-v*;U7t-c*v:7x-;u) >fa/<>-jfc*Hi % 1.1-e 
x (2,3-v^;u^v^x^;u) x$>-feM£L 1.1 
-ex (3, 4- v a ;U7f^^ v y x - ;u) x ^>-^tK 

ttu ex d-3-*;*^#t->7izw >^ >-^tK 10 

ft. ex (3, 4- v 2j ;utf* v !7 x - ;u) / * > - a** 
ft. ex (3. 4- v 2i v ^ x - ;u) x;u*>-& 

3.4.9.10-KiJ U>-r h^*;M*:/B=**«K 
ex (3, 4-v^;U7ff^i>^x-;u) x— rJU— ft* 
ft. '<>4f>-1 f 2.3 I 4— Th^*JU#>Br:jfc*1*. 
3,4,3' ,4' -^>77x/ >f h7*;i/*>Bzl* 
ft. 2,3,2' ,3-K>77i; >fh7*^*>»-)i 
*«k 2,3.3' ,4' -^>y7iy>f h7*^>i 
-ft*ft* 1.2.5,6— ^^*u>Th7*;u*>Mn* 
*ft. 2 f 3,6.7-^^^U>^h^*VU7p>K-«6* 20 
ft. 1.2 f 4.5-^^^U>^ h^*;U7p>K-^*ft> 
1.4.5,8— t-^^ UVt 1 K^a^VK— ft*ft. 2,6- 
v^PPt^^ UV-1,4, 5, 8-T h^^;L,/K>^-^ 

tf>&^fcKft. 2,3,6,7-t" h^Pat^^ 
1,4, 5, 8-t- h7*;U7p>»Xft;fcft % :7X^>XU> 
-1, 8, 9. 10-^ K^*JM*>l*=ft;Mto. e^v>>-2, 
3,5,6-T-h^^;U7K>^X^7Kt), ^^"^x>-2, 3, 
4,5-^ h^*;U7tS>ifi-ft;*ft. 2,3.3' ,4' -e?x 
x;u^h^*;U7tf>igXfc*ft. 3.4.3' ,4' -e^x 30 
x;u^h^fc;U7t*>&Xft7Kft. 2.3,2' ,3' -e^x 
=jut- ex (3,4-v^;ut^ 

^>7i-ib) ^/^;Uvv>-fcM#J> ex (3,4- 

^an^+i^xx/u) / x x;u > - 

ft. ex (3,4-v^;U7t?^rv^xn;U) i/7iz;k> 
v>Xft*«k 1.4-ex (3,4-v^;U^i/^xXjU 

v>^;ui>g;u) *>tf>-fcKft. 1,3-ex (3,4- 

v*JU7K^i/^x-jU) -1,1,3,3-7" h7/fJl/VV 
£p^*1*>xft7Kftk P -7i-l/>ex (M<M"J 
T~ hfcKft) . ifUVf h7^J^>i-W, 40 
1,2,3,4-:?$ >f h7*;U7R>K=ft*ttK f*th* 
□ U>-1.4, 5,8-^h^*;U#>&Xft*ft H 

4.8-v*?\fU-1,2. 3,5.6.7-^^t Ka^?* U> 
-1,2, 5,6--x h^±»;U^>^-^7Kife]. y^nK>$ 
>-1.2, 3.4— r h^*;U#>&-ft;Kft. eP'Jv> 
-2, 3. 4.5— x h^rt^Vjg^&TKft. 1,2,3,4-v^ 

p^*>t- h^*;M*>S-ft7kft. ex (x^v-e 

v^7P [2,2,1] V-2,3-v*;U7f?>»x^7K 
ft) XJU*>. ev^P- (2,2,2) -t*K-7-l 
>-2, 3, 5.6— x h^±UUtf>I£-&7kft. 2. 2- ex 50 



(3. 4-i/*i;U7K^v:7xx;u) ^^r-^^;u^P ^P/< 
>xft*ft. 2, 2- ex [4- (3,4-v*;U7t^v?x 
x;u) ;7xx;u] ^*+f:7;U*P :?P/*>-ft7Kft. 4, 
4' -ex (3, 4-v*>;b7f^>:7 x J ^v) i/7i-il/ 
x;u^-f K— 1,4-ex (2-tKP+y^ 

g£ft*ft) . 1.3-ex (2-tKa+^+if7;i/t 
p-rv^aeju) -<>if>ex ( h u ;< >j ? hit** 

ft) . 5- (2,5-yt+Vf K7t KP7UJU) -3 

-^^;u-3-v^p^-b>-i.2-v*;u^>^- 
ft*ftk fh7t KP77>-2, 3.4, 5- -x h^^UUtf 

[006 1] *fc#«J-f 5 K»»0«»iLtfflL^6ft 

1- U>v75X P -7i-U>v7i>, 3,3' - 

v7s;v7i-;n-f;k 3.4' -v7syv7i 

rjn-f^k 4,4' -v75/v7i-iH-f;k 
3,3' -v75/y7x-i^ £ >. 3.4' -v75;v 
7iUM^, 4,4' -v7^v7i-jl/^X 
ex (4-75y-3 ( 5-vVfJl/7i-^) / 2 
ex (4-75/-3,5-vVV^Pt 0 jl/7i-il/) / 

£ > s 3,3' -vrsy v # 7i-;i/v7;i/tn^^x 

3,4' -v75yv7i-;i/v7;i/tP^^>s 4,4' - 
y7^y7i-;i/v7Jl,tP^ >. 3,3' -v7 5 

yv7i-;i/^;ut>>, 3,4' -v75;v7i-w 
;Mx>. 4,4' -y7 5/ v^x~;UX;U7tx> % 3,3' - 
y75yy7i^X;i/7-f h\ 3,4' -y75/v7 
x— ;ux;U?>r K. 4,4' -y7?yy7i-il/XJl/7 
Y K. 3,3' -y7S/y7i-^h>, 3,4' -vT 
= yy7i»i^hX 4,4' -y7?yy7iii^ 
h>. 2,2-ex (3-75^71-;!/) ^P/^>. 2. 
2' - (3,4' -v7 5/ v^x :?P/^>. 2,2- 

ex (4-75/ 7xX ;U) :7P/<V. 2,2-ex (3 
-7i/7i-Jl/) "^^rtf^M-P :?P/<>. 2,2- 
(3,4' -y75/y7i-il/) ^-F^U^P :?P/< 
>. 2,2-ex (4-75/7X-JI/) 'Vf-fr^Utf-D 
^"P/O. 1,3-ex (3-75/ 7xy^y) "<>-tf 
V. 1,4-ex (3-7^7iy^y) K>-tf> % 1,4 

-ex (4-75y7iy+y) 'O-ifv. 3,3' - 
(1, 4-7i-u>ex ( 1 -^f;nf jf» ) e 

X7-'J >. 3,4' - (1,4-7i-L/>ex ( 1 -/^ 
;ux^U7r» ) eX7-U 4,4' - (1,4-^x- 

u>ex d->f/i,xf gf>) ) exr-u>. 2, 

2- ex (4- (3-75/ 7iy^» 7i-;i/) ^ 

P/O. 2,2-ex (4- (4-7?/7i/+y) Z) 
jl-M zfn/O^ 2,2-ex (4-3-75/71; 
7i-Jl) ^^^^P^P/^V. 2. 2- ex 

(4- (4-75/7iy+y) 71-jw ^^-y-^;u 

^p^fp/^>, ex (4- (3-75/7i/+y) 7 
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v) ?x-;u) x;u?-f h\ ex (4- (3-7S/^ 

i^v) 37x^U) X;U*>. ex (4- (4-7? 

y* ^i^v) -;u) x;U7tx>Sf<D9?§tev7'5> 
*\ U-v75yi$X U-v75^P/^ 1, 
4-v7?y^>, 1,5-y75/^>^X 1,6-v 

U-v75/yt>, 1, io-y/ = yf 
[00 6 2] x h^*;u/K>S— mfrtyt v7 5>$4* 
JnllffttffjR) . &JE;£j£80°CJaT. *?£L<(£O-50 

•cess;*-**. sft*<3ifT-r*fc-3*LSJcao!>ttflE3w 

[0 0 6 3] tK'J-TS Kl*. ±iE&J£!fe (tR'JT 5 K 
S <D x ?K * ->»fij&<ttfl3 "C # « o 

[0 0 6 4] :MBB0¥*flttB«>a&(=&i%Ttt:. y 

-f*>K («*) <DjfefN*. ;§Jg100-350 o C. B*fflO. 1 
-20fj\ E*0. 1-30gf/im»2^»*L<. SJ£1 50-250 

°c. etrao. i»ia± 2»*a, je*o. i~4gf/mm2;b<«*: y 

$?£L<. Sj£150~250°C. B»M0.1»J2l±1.5»j5lT. 
EAO. 3-2gf/mm2 Ll\> 

[0 0 6 5] $r^Jf»ffigSSiJ|g4<Z)|HJ![(*. 9«tt3 
- 1 0 0 U ™mg.T-& y , »*L<li10-60/img 

ott#SBWfcLt, fiL ffl, -v*rfr+ 

OA, Xfy^, £fcf*-t*9 5?4r* &5 

«4*l»tLt, flL M« -v'rfrs TJisZ-^ 

a. xt->ux. vu =i>. fju^-^iimo&mttn 
tt*fii±*ii-*BM-e. «»/<'joa. 

A. Wfc*r4*Wk+ «»«Kfc^-f*. ASUS/ U A, 

sstti/u^s »»*>y*. ««yu*. *uu** >>u 
»K^**>OA. gtgg*;uvOA. ^bT;us- 
OA. 7K^bT;u5~OA. v-</i9a)^tt«fflcD*i« 



oomm»ic»lt\ 1 o~4 0omMMMM>«d-(? 
[0066] iu±. ttwLfc^attWiaooxMteaja 

**tH0)»3t*l***<ffiTL. S«l=*»(**T<0^- 
*y :?£Ktt*v- 6 e «y * 7 v * C 4r*«-C# 

[0 0 6 7] **WlC«4^l/\te*ffl«S»i/— hf= 

i*. j E-^«fflitn^ttfjis^^ts^ffl^^4^a'r 

Z k ft < ffll^ bWo 
[0 0 6 8] JSl-F*«WlC«*|fi*2/— h0)«ffl*3*lz 

20 Htf&U »l^«Siy-hKD^Wffltl)l!i4S 

«»ffl»»#JB4 0)±®rcy-f $/><finx-*-'<*¥SH* 
OX/\A£I£^"f £ e ZOflfiSttffiT?0X/\AlCS4 0) 

ccbbs. y-r»»ffl»*»jB4icj:y*fl«*ox/\i±ft 
cDraf^aftOx/x^jiftsr-rs-irttft^o c<o*jaic 
tammMt* i -1 ooog/25mmaflrefcy. »* 

30 L<(*1 -5 0 0 g/25mmg^-efc^ 0 ffe^. ^-<fS^ 
fflftf »4 iWft^I/Nfc^Hf Alt 5 0-2 0 0 
O g /25mm^S"e& U . L < I* 1 00-1 OOOg 
/25mmgS-C?S>-g)0T% ^i^i/N^OxAteffflft 
fy-H-fcli-Wkltfey, ±ffi(0KXM*^. * 

»{**x/\3MKjrr* - 1 iite^ 0 

[0 0 6 9] &IZ % mSlZTji-t^^iZ^ (UV) 

fc^LNfim^-ti (eb) ftira)tt»iiBt«»*>-n 
roscst»«<ka«6si?pjiB3ic«astL. ttitfliKftnft* 
mm 3 u =f^-^s^^b 

40 1*L#>£o ttSt«fiaitfil±. 2 0-5 OOmW/cm2 gjg 
T?*y. rajJBfRgiiO. 1-1 5 0»lgt?fe^, o CO) 

H*Ai=eit«ttttfliaibatt»}iiii3 ty-r 

*I»4iO)tt**l4. 1-5 0 0g/25nml*tfty % 
».*L< 1*1^1 0 O g/25mngjS-Cfe-5 o ft*, -4T-f 
»SfflSS»l4i:. ¥»t*Ox/\*/=(iifiStt:r5x/N3b< 
^yVy'Stifc^tftf^^AK A2. A3. A4 (H 
6#KB) ^(Dgg^li, 5 0-4 0 0 O g/25fnmJIg-C 
& y , L<f*1 00-3000g /25nnnHg-efc 

50 »#JH4ta)raa)ttS*ii. f->?se*;*77^» 
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[0 0 7 0] h 1 ^(DtkM&mmt* &#2<D 

*»««ftfflJB»«lli3^Rlt64irL>ft^B^&fTtt 
5o Lf-a<oTlffla<Dc*:<5l::, SfeS«a<t It U V £JBi* 

ttsttai LTEB£m****icf*iMt2i*&-rL 

[007 1] X*X^>tV >^X!gCDgL H7fZ^-T 10 

7'^t^#*«ftf7?AK A2. A3. A4£^£_t 
If. Z<DJ- y ^AK A2. A3. A4£fc: <t tU£i&?I =i U 

t»stegHbs*6*#jiB3 £<&raa>*5*2i<*: y 
sssjb 4 1* ^ v ^ a 1 <DTm Ltzvtmx~%m-f 

(i. il® 1 0 0-3 0 0°C. $?£L< 1*1 5 0-2 5 0 

°csffi^fcy. »»B»Mtt* o. 5-1 20m »* 
l<i*i -3 o#mmmv&%o mm^*y#'<&mm 

[O072] Z<D£?|CLT¥»<*5^:/A1. A2. A 
3. A40ey*7*^tfi»5i:, ft&teTvZfWimtf 

[o 07 3] mi oiz(*±ea>ttimiHtt#£<DKftfl 

[0 0 7 4] 40 

[xikffi bit. *«m«MK«tr=j:uiiM-r«^ * 
s > t *»«*-ea* limm-* ^ t fcj; y m-^^^t 

#"J-f 3 KA : 1.2- (x^u» ex (hU^Uf- 
h^TKfe) £ tfX (4-7ay-3,5-v^f^7i- 



tK'J^ 5 KB : 1,2- (X^U» ex (MJ^'J^— 
h^*%) £4,4' -v7H/v7xz;bx-f;i/«h^ 

#U-f S KC : 1,2- (x^U» t*X (KU^'J^— 
H**«B) irtfX (4-75y-3,5-v^ V?Ptf^ 

TK'j-rsKDi*. 1.2- (x^u» ex (hu*y-r 

— hfcKfe) ^2,2-eX [4- (4-75/71/ + 
TKU-fS KE : 1,2- dfl>» ex (h'J^Uf- 

nft*tt) fccfei/i.10- ex (hu/ 

Uf- hfcK^J) ©« ; E^«*»i2.2-fcfX [4- 
(4-7S/7iy*i/) 7i3] ^P/Ot^b^ 

#U-f 5 KF : 1.10- (t^/^UV) ex (hU^U 
-x— hJS7K«3) <t2,2-ex [4- (4-75/ 7i; 

7i-JH ^P/^>i:*Nf)^jSLyco 
[0 0 7 5] (S«6ffl1) 

U;UJR*«*(* ?f;U7^Ul/»h : 2-t KP + y 
x^^/^T 7 ^ 'JL/-h:>^7^ UJHv>f;i/7 5 
/IXfil/=8 5:10:5) 1 OOliSUt, fl^fi 
£]7 0 0 0<D0U£>7£U U— 1 1 0 
MfiSP^. flHbfl (5§^Vy7t-hS 5E38P 
<t. UVSMbBB*&»] (^>y7i/>S) 4fiSffl!£?1 

[0 0 7 6] r«S»«*>— KOftSlj** 8 0//m(0lf 

itWb&l«»fl«Vd 1 o/imttt**3fc«*Lr«6 

[0077] ri5x/\«*ffl«6»S/— KOf*«j f*«L 
fctt**i>-h±r=. »*30/lmfc3SC«J:5f=*aL 

/Nteflttfv-hSMLfco f#t»tifc^x/\M^ffl 
*S^i>-h£ffliNT. r#tfc*&fij % rg^jtt (x+x 
/OKW J rg^jtt (tf^i?77^) j coffF 

[0 0 7 8] (it««!i) ftlkfliirfii^r. r^Uib 
o -10) tm\ ^a^2 ooooo^^u 

[O 0 7 9] 
[*1] 
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[0 0 8 0] ai(DSIJ6^1 fc«fct;it^1 icfc 

&<D.fc-5KLTi¥«Lfco 

H!6« 1 ts&xtimm 1 i=j=oT»&;h4tM*«uE<bs 

«fi^»J$8 OW/OTOifflETKfgfl-Tlcg^ l8>RSjfit3t 

mmat&nmftmw&mii.. u^-^h'j-^x («d 

l±. 2 3°C. 5 O Orad/8?-e*E)^„ 

anmsflMtu ®<b^ro*s^jssc5*6oof&ros 
»tt-e«£L-c, smisrtrox^— luzxmittoti-mm 

KM* (x+X/O KB#) 

I" v'J zi>Ox/\^i£^Lfc^, 1 Oiranx 1 otranl-^-f 
*<Dtt. tt*«IBI=SSimg$ffi»j*SEE*ffl 
fl" (8 0W/O1, MStffiffiM Ocm) l=«fc iJjH«Lf=. * 
ICX^X/O^-f ls<f%m (ta- ?JH±« HS-1 
0 10) l:T1 Oimii+X/OKL, \£«j<?Tv71l* 

SJlJtt (tf^Ty^B*) 

±fiE<0l8fE©gL ■ST-f^^'Sf-SS (SrJUttK PA- 
10) lCct-5e-vf T-v^KS^ffofco 

[0 08 1] (HS6«2. JtKfill2) aaic^-r^'J-f 
S K 1 0 0 sRXSJLTH^mm logic, ^j§JK2 8 

fc. ;=0)^X9x;3.£4r-v 'J77-<;l.a (OPP^-c/U 
A : -|i31#^>J^aeu» ±lcgxu 8fc®«iH3£ 



30 



fc„ co^-f^fflg^i^, rnt&mi vftmLtzttim 

Sflv— hl:75*- h Lt. ^x/\|figffltt^->— 
ff$S!Lfc„ 3 O 0 // m. #2 0 0 01)|(Dv/ | j3> 
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